Introduction
============

Choroidal neovascularization in subfoveal locations is an important vision-threatening complication. It develops in the natural history of many ocular diseases, including inflammatory diseases of either infectious or unknown etiology. In the latter group, the complication is characterized by a very high rate of incidence in the course of punctate inner choroidopathy (PIC).[@b1-tcrm-12-1467] PIC is a rare inflammatory disease of the posterior ocular segment with a probably autoimmune etiology, classified as a white dot syndrome. Usually, the patients affected are young Caucasian myopic females.[@b2-tcrm-12-1467] The diagnosis is made on the basis of clinical presentation. The disorder is characterized by the presence of small, circular, yellow or gray inflammatory foci within the macula as well as in the mid-periphery of retina. The lesions involve retinal pigment epithelium and deeper layers of the choroid. They are not associated with inflammation in the anterior ocular segment or the vitreous body.[@b2-tcrm-12-1467] In more than half of the cases, the disease is bilateral, albeit not always simultaneous.[@b2-tcrm-12-1467],[@b3-tcrm-12-1467]

The development of choroidal neovascular (CNV) membrane is the most serious complication of PIC.[@b3-tcrm-12-1467] Subfoveal location of CNV membrane is reported very commonly in PIC in up to 100% of patients.[@b1-tcrm-12-1467]

Case presentation
=================

A 44-year-old female patient reported at the clinic due to impairment of vision in the right eye. Visual acuity (distance Snellen charts) was 0.5 cc −0.75 D sph/−0.75 D cyl, ax 170 in the right eye and 1.0 in the left eye (uncorrected). Ophthalmological examination revealed bilaterally normal anterior segments. Several lesions typical for PIC were present at the posterior pole of the right eye, without inflammation in the vitreous body. Fundoscopic image of the left eye was unremarkable. Fluorescein angiography ([Figure 1](#f1-tcrm-12-1467){ref-type="fig"}) revealed a tiny CNV membrane developing from the juxtafoveal focus ([Figure 1A](#f1-tcrm-12-1467){ref-type="fig"} \[early phase\] and B \[late phase\]). The patient received systemic steroid therapy, initially with methylprednisolone (intravenous 1,000 mg for 5 days) and later with prednisone (oral 0.5 mg/kg body weight −30 mg/d initially, tapering by 5 mg every 10 days). After 2 months of steroid treatment, best-corrected visual acuity (BCVA) of the right eye improved back to 1.0, with no features of active CNV membrane being observed clinically. One week after completion of systemic steroid therapy, BCVA was reduced to 0.6 as a result of sudden relapse and significant expansion of CNV membrane toward the fovea ([Figure 1C](#f1-tcrm-12-1467){ref-type="fig"} \[early phase\] and D \[late phase\]). Photodynamic therapy (PDT) was attempted as the next treatment stage. No changes were observed in BCVA 3 months after PDT; the value remained at the level of 0.6 with further slight expansion of CNV membrane being observed angiographically ([Figure 1E](#f1-tcrm-12-1467){ref-type="fig"} \[early phase\] and F \[late phase\]). Therefore, the patient was treated by intravitreal injection of vascular endothelial growth factor (VEGF) inhibitor (anti-VEGF) ranibizumab at the dose of 0.5 mg. Stabilization of visual acuity of the right eye at the level of 0.4--0.5 was observed over the following 4 months, accompanied by regression of the CNV membrane and elimination of fluid seen in optical coherence tomography (OCT) scans ([Figure 2A](#f2-tcrm-12-1467){ref-type="fig"}). Six months after the first injection, a repeated increase in CNV membrane activity confirmed by OCT led to the need of the second ranibizumab injection, again resulting in membrane regression and fluid elimination ([Figure 2B](#f2-tcrm-12-1467){ref-type="fig"} \[before injection\] and C \[after injection\]). Eight months after the second injection, BCVA of the right eye was 0.2 (the patient failed to attend the follow-up appointments). Clinical examination, fluorescein angiography, and OCT revealed a subfoveal scar and atrophic lesions as well as recurrent CNV membrane growth from the original locus, this time toward the optic disk ([Figures 1G](#f1-tcrm-12-1467){ref-type="fig"} and [2D](#f2-tcrm-12-1467){ref-type="fig"}). A combination treatment of triamcinolone at the dose of 20 mg injected under the Tenon's capsule, followed by another intravitreal injection of ranibizumab after a 1 week interval, was administered. After 2 months, BCVA in the right eye remained at the level of 0.2, with almost complete regression of the recurrent lesion activity ([Figure 1H](#f1-tcrm-12-1467){ref-type="fig"}). Since that time, the condition has remained stable over a 5-year follow-up period ([Figure 2E](#f2-tcrm-12-1467){ref-type="fig"}). The other eye remains free of pathological lesions. The patient provided oral consent to have her data used in this study.

Discussion
==========

No standard procedures for management of CNV membranes in the course of PIC have been established yet. Owing to the low incidence of the disorder, most cohort studies of PIC are conducted in small patient populations. The treatment of CNV membranes in the course of PIC consists of several methods, including most often systemic or local steroid therapy, PDT, and intravitreal administration of VEGF inhibitors.[@b4-tcrm-12-1467]--[@b9-tcrm-12-1467]

In the reported case, we initially resorted to intravenous and oral steroid therapy and observed rapid improvement in local condition and complete recovery of visual acuity. This result was in agreement with the findings showing that steroid therapy was particularly efficient in small CNV membranes developing as complications of inflammatory diseases of the eye fundus.[@b4-tcrm-12-1467] The rapid recurrence and growth of CNV membrane within as little as 1 week from the completion of prednisone treatment was astonishing; in consequence, a decision to switch to PDT was made. PDT results in a selective angio-occlusive effect that had been initially used in the treatment of CNV membranes in the course of age-related macular degeneration (AMD). PDT was also used in the treatment of CNV membranes developing as complications of inflammatory diseases of the eye fundus.[@b7-tcrm-12-1467],[@b10-tcrm-12-1467] In our patient, we implemented PDT after the initial steroid therapy with regard to the use of PDT in the treatment of CNV membrane secondary to inflammatory process in the course of presumed ocular histoplasmosis syndrome,[@b11-tcrm-12-1467] a condition that produces a very similar clinical picture. Despite documented efficacy, PDT is associated with a risk of CNV membrane progression.[@b7-tcrm-12-1467],[@b10-tcrm-12-1467]

Following the failure of PDT in the presented patient case, we resorted to the treatment of CNV membrane with intravitreal injection of VEGF inhibitor ranibizumab. Currently, intravitreal injections of VEGF inhibitors are used as the first-line treatment of CNV membranes in AMD. Anti-VEGF agents are characterized by antiangiogenic as well as anti-inflammatory activity owing to their inhibition of excessive secretion of numerous proinflammatory cytokines such as interleukin 6.[@b12-tcrm-12-1467] The reported results of anti-VEGF as a monotherapy of CNV membranes developing as a complication of fundus inflammatory diseases including PIC are promising,[@b8-tcrm-12-1467],[@b9-tcrm-12-1467],[@b13-tcrm-12-1467],[@b14-tcrm-12-1467] although cases of recurrent CNV membranes in the course of PIC were reported, requiring as many as eleven to 13 anti-VEGF injections.[@b15-tcrm-12-1467] In our case, CNV membrane regression occurred after a single injection of ranibizumab and persisted for 6 months. Owing to very good response of the CNV membrane observed after the initial anti-VEGF injection, pro re nata or "as needed" treatment strategy, which is used in the long-term treatment of CNV membrane in the course of exudative AMD, was chosen as a continuation of treatment. This strategy has been chosen for the treatment of CNV membrane secondary to PIC in other studies.[@b8-tcrm-12-1467] Another injection was delivered following reactivation of CNV membrane, also with a positive outcome. Owing to CNV membrane recurrence following the second injection, the possibility of a combination treatment was taken into consideration. The available literature contains reports of the efficacy of combinations including PDT with systemic steroid therapy,[@b16-tcrm-12-1467] as well as PDT with intravitreal triamcinolone.[@b17-tcrm-12-1467] The reported results of combined administration of PDT and anti-VEGF medications were encouraging, albeit also requiring multiple injections.[@b9-tcrm-12-1467]

Owing to the adverse effect of PDT consisting of enhanced VEGF production,[@b18-tcrm-12-1467] possibly leading to CNV membrane progression despite the angio-occlusive effect of PDT, that was also observed in this case, we decided to continue with the combination treatment involving local periocular administration of a steroid under the capsule of Tenon and intravitreal injection of an anti-VEGF agent. The beneficial effects of steroid and anti-VEGF agents had been previously observed in the patient. Owing to extrafoveal location of reactivated CNV membrane, not threatening fixation, we decided to use a less burdening local steroid therapy administered as periocular injection to avoid the adverse systemic effects of steroid therapy as well as side effects that often accompany intravitreal administration of steroids (cataract, increased intraocular pressure). Single administration of a combination treatment allowed suppression of CNV membrane recurrence over a 5-year follow-up period. We found no reports on the use of this type of combination treatment in the available literature.

Conclusion
==========

To sum up, based on the observation of the presented patient case, it appears that the combined use of steroid and anti-VEGF medications characterized by anti-inflammatory and antiangiogenic effects may be a very beneficial option for the treatment of recurrent CNV membrane as a complication of PIC. Since this is a single-case report, the conclusion from this study is limited and further investigations to confirm our results are needed.

It should be stressed that the conclusions assessing the efficacy of individual treatment methods in PIC are based only on individual case reports or on small series of cases. PIC is a rare disorder; thus, a reliable evaluation of the efficacy of treatment methods is difficult to establish.
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![FA of the patient's right eye taken over a 2-year period.\
**Notes:** (**A** and **B**) Initial visit (early phase of FA of the right eye reveals a small irregular hyperfluorescence area inferonasal to the fovea with late-phase leakage that corresponds to the juxtamacular CNV lesion; arrows). (**C** and **D**) One week after cessation of steroid therapy (a fulminant recurrence and development of CNV membrane with involvement of the fovea; arrows). (**E** and **F**) Three months after PDT (progressive enlargement of CNV membrane). (**G**) Recurrent activity of CNV membrane 8 months after the second intravitreal ranibizumab injection (circle). (**H**) Two months after periocular triamcinolone injection combined with intravitreal ranibizumab injection (almost complete regression of active CNV membrane).\
**Abbreviations:** CNV, choroidal neovascular membrane; FA, fluorescein angiography; PDT, photodynamic therapy.](tcrm-12-1467Fig1){#f1-tcrm-12-1467}

![OCT examination results.\
**Notes:** (**A**) OCT image of the right macula 2 months after the first intravitreal ranibizumab injection. Complete resolution of intraretinal fluid. (**B** and **C**) OCT images of the right macula before (**B**) and 1 month after (**C**) the second intravitreal ranibizumab injection, which resulted in CNV membrane inactivation. (**D**) OCT images of the right macula before periocular triamcinolone injection combined with intravitreal ranibizumab injection. (**E**) OCT image of the right macula at 5 years. Chorioretinal atrophic changes and scarring (**D**).\
**Abbreviations:** CNV, choroidal neovascular membrane; OCT, optical coherence tomography.](tcrm-12-1467Fig2){#f2-tcrm-12-1467}
